Fractal turbulence is deemed much more efficient than grid turbulence in terms of a turbulence generation. In this paper, the hotwire experimental results for the circle grids fractal pattern as a turbulent generator will be present. The self-similar edge characteristic of the circle grid fractal pattern is thought to play a vital role in the enhancement of turbulent intensity. Three different beta ratios of perforated plates based on circle grids fractal pattern were used in the experimental work and each paired with standard circle grids with similar porosity. The objectives were to study the fractal scaling influence on the flow and also to explore the potential of the circle grids fractal pattern in enhancing the turbulent intensity. The results provided an excellent insight of the fractal generated turbulence and the fractal flow physics. Across the circle grids fractal pattern, the pressure drop was lower but the turbulent intensity was higher than those across the paired standard circle grids.
INTRODUCTION
Since turbulent flows were discriminated from laminar flows by Reynolds (Reynolds 1883 ) more than a century ago, they have been experimentally generated mostly using simple shapes. There have been attempts at understanding turbulence using fractal formalism (Meneveau and Sreenivasan 1990) but until today, most of the grids used to generate turbulence rely mostly on classical geometry. However, recently a new class of turbulent flows is attracting interest. These flows are based on geometrically complex, multiscale shapes, often following a fractal pattern. In parallel to these new experimental approaches there have been attempts at understanding how particular interactions would generate particular energy spectra but the researchers are still far from any complete theory relating fractal and spectral aspects of turbulence. The study here is related to this new trend of turbulent flows but the interest though still theoretical focuses more towards applications. The purpose of this study is to investigate the effect of a circle grids fractal pattern on the generation of turbulent flows in a pipe.
CONCLUSION
For conclusion, all of the fractal patterns used in this research was found to be effective to generate turbulence flow. The turbulence flow can be measured by measuring the velocity of the air flow after through the fractal plate at multiple-point. But, the value of turbulence flow is different following the porosity of plate. Three of the plates were compared and it was obtained that the plate with higher porosity (51.85%) generated low turbulence intensity at nearly downstream. Otherwise, in range 1D to 4.5D the plate with low porosity (14.45%) generated higher turbulence intensity than other plate. But, the turbulence intensity was decreased dramatically at that range. In contrast with the plate with higher porosity, although it generated low turbulence in short distances downstream it decreases slowly until a long distance downstream.
